Mechanisms for gene conversion and homologous recombination: the double-strand break repair model and the successive half crossing-over model.
Two mechanisms for gene conversion and homologous recombination were discussed. (1) The double-strand break repair model. A double-strand break is expanded to a gap, which is then repaired by copying a homologous sequence. The gene conversion is often accompanied by crossing-over of the flanking sequences. We obtained evidence for this model in Red pathway of bacteriophage lambda and RecE pathway of E. coli. (2) The successive half crossing-over model. Half crossing-over leaves one recombinant duplex and one or two end(s) out of two parental duplexes. The resulting ends are, in turn, recombinogenic. Successive rounds of the half crossing-over mechanism explains why apparent plasmid gene conversion in RecF pathway of E. coli is not accompanied by crossing-over. This model can explain chromosomal gene conversion if we assume that the donor is first replicated. Gene conversion during mating-type switching in yeast, antigenic variation in unicellular microorganisms, and chromosomal gene conversion in mammalian somatic cells are explained by this model. Distinguishing between these two mechanisms is important in understanding recombination in yeast and mammalian cells and also in its application to gene targeting.